Fluorescence microscopic and flow cytometric analysis of bone marrow-derived cells in human epidermis: a search for the human analogue of the murine dendritic Thy-1+ epidermal cell.
Lymphoid cells with an affinity for the epidermis (epidermotropic lymphocytes) have been proposed to play a role in the immune functions of the epidermis. However, antigen-presenting Langerhans cells (LC) and indeterminate cells are presently the only cells in the human epidermis which have been demonstrated to originate in the bone marrow. Recent studies of murine epidermis have identified a population of bone marrow-derived cells which express Thy-1 antigen and which are present in a similar density to, but distinct from, LC. We therefore sought to identify the potential human analogue of the murine Thy-1+ epidermal cell utilizing a battery of antileukocyte reagents in immunohistochemical, flow cytometric, and cell sorting studies. A panel of antibodies failed to detect significant numbers of human Thy-1 antigen-bearing cells, T cells, B cells, monocytes/macrophages (other than LC), and natural killer cells in tissue sections, epidermal sheets, and epidermal cell (EC) suspensions. This was the case using EC suspensions either unfractionated or fractionated on Ficoll-Hypaque to enrich for leukocyte subpopulations. Since the nature of the murine Thy-1+ EC is uncertain, it is possible that antibodies directed against well-defined leukocyte subpopulations may not be of value in the detection of a potential human analogue. We therefore utilized double fluorescence staining with anti-HLe-1, an antibody which identifies all human leukocytes, and anti-HLA-Dr (Dr), which identifies epidermal LC, in order to demonstrate a potential population of HLe-1+ Dr- non-LC, bone marrow-derived cells. The vast majority of HLe-1+ cells were HLA-Dr+ LC; these were present at a density of 608 cells/mm2 in epidermal sheets. A minor population of HLe-1+ cells which did not express HLA-Dr (HLe-1+ Dr-) was observed in tissue sections, epidermal sheets, and EC suspensions. The nondendritic morphology and low density of these HLe-1+ Dr- EC in epidermal sheets (mean density of 4.2 +/- 1.6 cells/mm2) precluded their representing a strict human analogue of the murine Thy-1+ EC, since murine Thy-1+ EC are dendritic and are present in a density similar to that of LC. Purified preparations of the minor HLe-1+ Dr- EC population obtained by electronic cell sorting or panning and examined ultrastructurally were not enriched for any bone marrow-derived cell population. Thus, using currently available markers and sorting technology, we have been unable to identify a human analogue of the murine dendritic Thy-1+ epidermal cell.